Screening of the interaction between xenobiotic transporters and PDZ proteins.
Xenobiotic transporters have been proposed to be involved in membrane penetration of various therapeutic agents. As little information is available on molecular mechanism of their functional regulation, we have attempted to clarify the protein-protein interactions of such transporters as a first step to identify their regulators. Yeast two-hybrid screening was performed to examine the interaction between carboxylic terminus of various xenobiotic transporters and PDZ (PSD95, D1g and ZO1) domain-containing proteins. The interaction and functional regulation were also evaluated in pull-down, immunoprecipitation and transport studies. Specific interaction with PDZ proteins was identified for several xenobiotic transporters including PEPT1, PEPT2, OCT3, OCTN1, OCTN2, OAT4, OATP-A, OATP-D, and OATP-F. The potent interaction was observed between PEPT2 and PDZK1, and deletion of the last four amino acids of the PEPT2 C-terminus almost completely abrogated such interaction. Recombinant PEPT2 C-terminus fusion protein can bind to purified His6-tagged PDZK1, confirming the involvement of two of four PDZ domains within PDZK1 in the interaction. Alanine-scanning mutation in PEPT2 revealed the presence of a consensus sequence (-T-X-L) that is responsible for the PDZK1 interaction. Transfection of PDZK1 increased the uptake of glycylsarcosine by PEPT2, whereas such stimulation was not observed for PEPT2 with the last four amino acids deleted. These results first identified the interaction between PDZ proteins and the cytosolic tail of various xenobiotic transporters. PDZK1 directly interacts with PEPT2, exerting functional regulation of its transporting activity. The current findings imply the localization of PEPT2 within a protein network constructed from PDZK1 and other transporter proteins.